• CO 2 storage resource estimation methodologies will be evaluated and refined, if necessary, for saline and hydrocarbon reservoirs. • Storage efficiency values will be available for various depositional environments.
• Lessons learned will be presented in a BPM. 
OPTIMIZATION CASES AND RESULTS
• Optimization cases investigating various parameters (i.e., boundary conditions, water extraction, and horizontal wells) were conducted.
• Dashed lines show efficiency values from the U.S. Department of Energy (DOE) Atlas III. • Analysis of results led to discovery of a shortcoming with the approach: -Upscaling core-sized data points to basin-scale models created unrealistic property distribution. -Regional-to basin-scale models were no longer representative of depositional environment (e.g., Mission Canyon cells: 13,000' x 13,000' x 10').
• Need to balance three factors:
-Large-scale static model. -Geologic property distribution, which realistically captures depositional environment and facies. -Simulation software and computing power limitations (i.e., models with high cell count cannot be simulated easily or in a reasonable time frame).
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ADDRESSING THE CHALLENGE: BASIN-SCALE MODELS
• Previous "Minnelusa" model extent ( 
ADDRESSING THE CHALLENGE: GRID AND CELL SIZE
• Optimum grid size determined.
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ADDRESSING THE CHALLENGE: DEPOSITIONAL ENVIRONMENT
• Generic models of each depositional environment have been created to incorporate revised scale and grid size. 
TASK 3: HYDROCARBON RESERVOIRS
• A literature review of current storage estimation methodologies in oil and gas reservoirs was performed.
• Data were collected from existing oil fields and ongoing CO 2 EOR projects.
• A statistical analysis was performed for 31 CO 2 EOR sites.
A paper with these findings was published in the International Journal of Greenhouse Gas Control.
NET CO 2 UTILIZATION RESPONSE
Fits of net CO 2 utilization to six representative sites from industry data. The blue line represents observed data; the red line represents the fitted response from a twoparameter asymptotic model. • Structure (anticline), thickness, and oil saturations for P10, P50, and P90 models derived from actual EOR oilfield data.
• Geologic properties populated into each model from the AGD. 
HYDROCARBON RESERVOIRS: SIMULATION
• Performed dynamic simulations, including primary, secondary, and tertiary recovery (CO 2 ), to evaluate the relationship between CO 2 storage and EOR.
• Utilization and recovery factors were assessed.
• Investigated the balance between associated CO 2 storage and CO 2 EOR.
SIMULATION RESULTS
Cumulative CO 2 or CO 2 + H 2 O injection (HCPV) versus CO 2 storage efficiency (tonnes/STB) for the fluvial clastic simulation models. The red dashed line represents the fitted Michaelis-Menten model. 
Continuous
TASK 3 CHALLENGES
• Discovered that hydrocarbon pore volume (HCPV) calculation resulted in varying injection totals across all the models.
-Results cannot confidently be compared to each other or the industry data set.
Path Forward
• Simulations have been rerun using new 3 HCPV trigger.
• Results are being compared to earlier statistical analysis of industry data set.
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ACCOMPLISHMENTS TO DATE
• Saline formations -Optimum grid size determined.
-Revised geocellular models completed. 
SUMMARY Task 2
• Models presented challenges when balancing three factors:
-Basin-scale static model. -Geologic property distribution, which realistically captures depositional environment and facies. -Simulation software and computing power limitations (i.e., models with high cell count cannot be simulated easily or in a reasonable time frame). • Storage efficiency values are being developed at the effective storage resource level, for a 100 year duration and by depositional environment.
Task 3
-Storage efficiency values for CO 2 storage associated with EOR have been developed both by analyzing industry data and through numerical simulation.
-Post EOR storage is also being evaluated through this effort. 
DISCLAIMER
This presentation was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government, nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or process disclosed or represents that its use would not infringe privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of the United States Government or any agency thereof. Critical Path
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